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(57) Abstract: An organic EL device (1) comprising at least a negative 
electrode (3), a light-emitting layer (4), a hole injection layer (5) and a 
positive electrode (6) sequentially formed on a substrate (2) in this order 
is disclosed wherein the hole injection layer (5) contains a metal oxide. 
Also disclosed is an organic electroluminescent device wherein at least a 
negative electrode, a light-emitting layer, a metal oxide layer and a positive 
electrode are sequentially formed on a substrate in this order. Examples 
of such a metal oxide include oxides of metals of may include oxides of 
group ni-XIII metals in the long form periodic table. 
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j>y^n^7 0 ntyH, a-Kyf/^S, 2-H-K^f/WI, 2-3 

— K^yy^^L 1, 2-i?a— K^^vwS, 1, 3-^3— K^y7 p nfc7vS > 2, 3-v 5 

3— K-t-7^/^S, 1, 2, 3-bys— HYnhVH, T^yy^WS, l-T^S^/v 
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7^y7°ntvn, 2, i, 2, 3-hyy^/y o nt o /^ yy/ 

y^y^, i-^ryx^n x y^yy^/vm, 1, 2-v 5 

>/ryxf;i/S N 1, 2, s-^ry-t-^f/vs, 1, 2, 

3-MJv^T77°ntWS, -hn^f/l/S, l-^hnxf;]/S N 2 -^hn:^/^K, 2- 
^nyyy=M/g, 1, 1, 3— y^hnyyyptWS, 2, 3— ^ 

-bn-t-7^;H, 1, 2, 3-MJ^hnyntVi^S, -yynyntV^g, yyny^vix 

o 

[0040] U^hV<l^U^(D^mWcl—50(DT^^m^-OY'Vm^th : 5&X^ 1 0, Y 
CQMtVXte, ^f^S, ^5Vl^ 7*0^2, ^y^ntWi, n-7*f/VS, s~y 

jyff-JV^ tr7*f/H, n-^yf;l^S, n-^^r7/H, n-^y^/W 
S, n-^-y^/V^, tKn^v'^/^S, l-tKn^^f/WS, 2-tKn^v^ni^/p 

1, 2-v ? fcKP= 3 r-y^^vi^ i, 
2, S-^tKn^r^-t-yf/H, 1, 2, 3-h!JtFn^r^yntV^> ^pp 
l-yppxf/v^, 2-ynn^i^/^ N 2-ynn^yy^vV^ 1, 2-v 5 ^ 
nnxf/H, l, 3-^PP^y7°PtVH, 2, 3-^nn-tr7*f/H, 1, 2, 3- 
hy^nP2^°nt 0 7^S N 7*n^f;H, l-^n^xf/H, 2-7*n i exf;H, 2-y* 
P^Wf^S, 1, 2—yyn^E-^^vi^ 1, 3-^7*n ; e>fy7'nt p /l'S, 2, 3-v 5 

yp^-t-yf/H, i, 2, 3-hyyn^yat°/^, a— Ky^/^> i-a— 

^1, 2-3— Kxf;vS, 2-a— My7*f;i^S, 1, 1, 3-v 5 

3— K-ryy°nt°/^S, 2, 3-^3— K-t-y^/i^S, 1, 2, 3-MJa— Ky°nt°/^£ x T 

^/y^vi^s, l-r^y^^s, 2-t^/^^-/vs, 2-r^/^yy^/^s, 1, 2—y 
r^y^^s, i, 3-i?T^My~7°tt°/um, 2, 3— yr^y-t-y^/^s, 1, 2, 3 
-MJr^7°pt>l, -yy/y^A^ i-yr/if/n, 2- yyy^/i^, 2— y 
yyyyy^/vs, 1, 2-yyr/x^s, 1, 3— yyy/yyyn t7i^ N 2, 3—y 
vry-t-yf/vl, 1, 2, 3-M;-yy/ynt7^, — bny^vi^ i--hn^^-7^ 
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[0041] @^%L<J3|ffiSI&cD^3>ff&:l— 50©r9^/>S©MtbTfi, ^^vvl^ 1- 
7x=;kxf^l, 2-7x-;l/xf;]/g, l^s^Wy^n^S, 2-yxi— /W 
y/n^H, ^m^/i^-t-y^/^g, a-t7f;^f;H, l-a-^T^/Ki:^- 

y7°nt>S, £ -^y^/Vy^/V^, 1- j3 -t7f;I/xf;H, 2- 0 --yy^f-jV^- 

f/H, 1- j8 -•^-y^/wyyntVP'fi, 2- /3 -^^^Wy^ntf/WS, 1-tTny 
/i^5V^, 2-(l-t°ny/v)m^/i/S, p-^f;w<yi?/H, m-^f;v^y7;H 
, o-^f;w<y7/H, p-^na^/vi, m-^op^y^S, (H'pp^ 
/vS, p-7Px-^7yi/S, m-7p^^y7;H, or-7*n*^y^S, p— a— K 
^y^S, m-a-K^^/H, o-a-K^y^S, p-tKn^y^yvv^K, 

^y-yjV^ o-T^y^y-y/^S, p-^n^V^/l^ m-^a^^/l^ o-= 

hn^o-yvi^, p-77/^y->s, m-yry^y^yi, o-^7;^y^s, 

l-tKn^v / -2-7xx;Wy7PtVH, i-^pu-2-7^^/Wyy°P£°/^K^;^ 

[0042] B&&L<f*&eife©;&JJi(^5fifc5~ 50(DT]J— /W7Sli-OY' <bg£tU Y' <£> 
MtLTW:^—/!^ l-t7f/H, 2-^^^/V^, 2-T^hy 

/i^ N 9-r>hy/i^ N 2-y^^-yhy/i^s, 3-y^yhy/v^ 

, 4-y^yMJ/i^ l-^-yyir— /i^> 2-^yyir^/i^ 

l-tV^;l/S x 2-tV^S, 4-tV=;vS, 2-tf 

;H, 3-if y^^W/v^, 4-tVx^;W/H, p-y — ^ 31 ^/i— 4-y x p-y 

m-y— 7x^W3->f^S, m-y— T7 3^/^-2-^/1^ o-hy/l^ N m-MJ/Pg, 
p-hy/l^S, p-t-y^/^y^i— /W3s, p- (2-7x-;v7nt» 7x=;vl, 3-y^- 

;w2-t7f/vi, 4-y^/i^-i-^y^/i^s^ 4-y^-/v-i-r^by/^^ N 4'-y^- 
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t°njj/i^ tr^v^A-X, 2-t°Vi?^/vm, 4-t°y^/i^ 2-y 

vKy^s, 3->(VKy/i'£, 4-yyKy/vx, 5— f^Ky^s, 6-^fyKy/i^ 7-y 
yKy/^x, l-yyyyKy/^x, A-^y^z/yy/v^ 5-yyyy 

Ky/i^> 7-yyyyKyA^ 2-yy/^s, 3-yy/i^, 2-^<y 

yV^^/^Sv 3-^yyy^— 4-^<y/77^/H, 5-^yyy^/v^ 6- 
^y/77^;H, 7-^yy'77^/H, i-^y^yy'77^/H^ 3-yy^yyy^ 

4-^y^yy'77^/H^ 5-yy-^yyy^/i^, e-^y^y/77^ 
X, 7-^y^y/77= ^1, 2-dr/y/P^, 3-^ryy/vs, 4-^/y/vx, 5-^r/y 

7-3r/y;um, s-^/v^m, l-yy^/y/v^ 3-^y^yv/^ 
4— ry^r/y/i^s. 5— ry^yy/vx, 6-yydf/y/i^ 7-^y^yy/i^s, 8— r 
y^ryy/^S, 2-^/^-^-/1^ s-^y^y— 6-^/3^-/1^ 1-77 
/w-^yy/i/^, 2-y;/w<yy/v^, 3-y7/w^yy/i^ N 4-yj/w^yy/v^, l-y^y- 
^yy v^n/i/^, 2-y^T^y^y^— ^S, 3-y^y^y^y 4-y^^-y^y 

6-y^-T-y^yyy^^ 7-y^y^y /^s, 8-y^^y^y 
1, 9-y xt77y^/i/S, lo-y^y^yy^/i^ l-ryyy^/i^ 2-7* y 
y^/v^, 3-ryy^^/vx, 4-ryyy^vi^ g-ryy^n, 1, 7-y^y 
77nyy-2-y/i/S, 1, 7-7ity^nyy-3-^;H, 1, 7-y^yypyy-4- 
1, 7-y^^yynyy-5--f/wK, 1, 7-y^^-y^ny^-6-^/vs, 1, 7 
-:7^^-y^ny>--8-y^^ 1, 7-yj^yynyy-9--i7H£ N 1, 7-y^-r-y^n 
yy-io--f7i^ l, 8-7it77nyy-2-^/H, 1, 8-y^7">7^ny>-3-y/i^ 
1, 8-7xty7nyy-4-y;vS, 1, s-y^^y^ny^-s-^/v^, 1, 8-y^ 
7^y^nyy-6-y7i^s, 1, s-y^y^pyy^-y/^s, 1, s-y^y^pyy- 

9 — f/i^s, 1, s-y^y^ny^-io-y/^S, 1, g-ymy^y^nyy^-y/i^S, 
1, 9-yai7"y^nyy-3-y/PS, 1, 9-ym7"y^ny^-4-y/vs, 1, 9-y;n7" 
y^nyy-5-^/^, 1, 9-y^^-y7?«nyy-6-y/^^ 1, 9-y^i7"y^nyy-7- 
y/i^S, 1, 9-ym^-^^nyy-8-y^S, 1, 9-ym^-y^ny^-io-y/^ N 1, 

10- y^y^ny;/-2-y/i^ 1, io-y^^-y^ny>--3-y/^, 1, lo-y^y- 
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y^nyy-4-/f/H, 1, lO-^o^^ny V-5->lVl^ 2, 
-^S, 2, 9-7ai-^-^nlJ^-3-^/VS^ 2, 9-7^^-^nU>--4-^S, 2, 
9-^^^-^ny^-5-^£, 2, 9-7^^-^ny^-6-^£, 2, 9-7^^^ 
ny^-7 — f/I/S, 2, 9-^3i^-^^ny^-8-^/VS, 2, 9-:7;n-}-7^py^-10-^ 
/H, 2, 8-7^^-^^ny^-l — f;l/S, 2, 8-^3i^-^^ny^-3— T/^, 2, 8- 
^ni^-^^ny^-4— T/^S, 2, 8-7xt^n!Jy-5-^S, 2, 8-7xt^n!) 

2, S-^ji^-^^ny^-T-^/l^S, 2, 8-7xt^n!)y-9-^;Vl 
, 2, 8-^m^-^^ny^-10— f/H, 2, 7-^ji^-V^ny^-l-^/^, 2, 7-7^ 
^-^^nyv-3-^/P^, 2, 7-T7m^->-^ny>--4--t7l^ N 2, 7-7^^-7^1^ 

2, 7-7ni^-^ny>'-6— f/VS> 2, 7-7m-^->'^ny>--8-^S, 2 
, 7-7xfy^D!Jy-M;^> 2, 7-7:n^->^ny^-i(W/i'£, l-^^-v 5 — 
/i^K, 2-T^^v^/i^ l-^my^r^^S, 2-^oi7^rv J — /vS, 3-7^y 
fT'^V'S, 4-7^/^T> ? ^/VS> l-T^/^f-^^g, 2-7^/=3ff-> ? — A- 

y/vs, 5-^f-y^y/^s, s-^f-^x^y/^, 3-^7 

if^/l^ 2-^^^/V^ 3-fx^;i/S, 2-^/7t°P— 

/7-3-^/l^ N 2-^/7fc°n— /k-4-^[V7^ 2-^^/Pt°n— /k-5-^VS, 

3- ^/l^t: 0 t3— /V-l-^7l^ N 3-^^/Vt°n— yW2-^S, S-^/Vfn— /M 
--f/H, 2— t-T^/l^tfn— /V-4-^K N 3-(2- 

^Ky^s, 2-^/^-3-^7^/1^ 4-^^-/v-3-^^Ky^s> 2-t-^^/n- 
^vKy/j-^, 4-t-y^/n-^^Ky/^, 2-t-^ f ^/v3--Y> / Ky/^> 4— 1-7/^ 
/i^-^T-Ky/i^^w^^o 

[0043] IfeKttiMoMl'iS-SO©/!)^- /^^Ste-SY'^itStK Y"(DM 
iLT»7x^S, 1-XT^/l^, 2-X^/^S, 1-T^by/^S> 2-T^by/^ 

^ 9-T^hy/i^ l-y^-ri/hV/^, 2-y^-r>hV^M, 

4- y^>hV/^M, i-^-y^^z=-/v^ 2-X7/^i?— /i^ 9 

l-tV~/l^ /k^ N 2-t^rc— /W/7 
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1, p-^-7s=;P-4--Y/H > p-y— 

■732^/V-3-^/VS, p-y~ :7;n^/V-2-y^^ m-y—^^/v^-y^^ m- 

m-y~7^~/l^-2-y/^, o-MJ/l^ m-hy^^ N p- 

2-t7f;l/£, 4-7<f/Wl-t7f;H, 4'-y^ywf 
7i=/W/H> 4"— t-y^/l^-p-y— y^/V-4-y^g, 2-t°nU/^S > 3-fcfn 

U/vs, t^^^/H, 2-t o yi/^/^s> 3-t°yv^/i^ 4-t°y 2-yyK 

JJ/I^ 4-^VKU/l^> 5-^^K!J/VS> 6-yyKy^K. 7-yyK 

y/i^, i-yy-fyKy^£, 3— fyyyKy^s, 4-yyy>-Ky^s, 5— fyyyKy 
/v-s, 6-^y-fyKy/^s> 7-yyyyKy/vK, 2-yy/i^, 3-yy/i^ N 
^y^^, 3-^^yy^^7^K, 4-^yyy7-^l, 5-^^/77^2, 6-^< 
i/-/~7*7=-jrv^ 7—* <yyy^— 1 — {y^yyyT"^!, 3—- fy^yyy^— 
/vS, 4-yy^<yyyy^/j^ N 5-^7^7^77^^!, 6--fy^yyy9^/^S> 
7— ry^yyy9-/^s> 2-^yy/^K, 3-^/y/^, 4-^yy/vx, 5-^yy/vs 
, 7-*;y/vm, wy^yy/i^ 3-yy^/y/vx, 

4-4y^r/V/^&, 5-^y^-yy/v^, 6-yy^/y/^s, 7— ry^/y/^s, 8— fy^r 
yy/v*. 2-^7^-f-y^/^, 5-3v^-y-y~/v^ 6-3v^-y-y~/v^ 
yy/i^ 2-77/w^yy/vs, 3-7j/w^yy/i/X> 4-#/w-<yy/vx, l-^^y;* 
yz/^/um^ 2-y^y^yv^/vx, 3-y^y^yy^/vx, 4-y^y^yv^ 
/H^ 6-y^^y^yv^/iyg, 7-^^^v^yv 5 ^/^, s-y^^y^yv^/^JE, 
9-y^-T-y^y^/vx, lo-y^y^yy^vi^ l-ryyy^/i^ 2-ryy^y 
/vi, 3-ryyv^/i^ 4-ryyy^/i^ 9-ryy-y^/i^ 1, 7-y^-T-y^ 

ny>--2-y/^S> 1, 7-^m^-^^ny^-3-y/^S, 1, 7-7xt77n!)7-4-^ 

/i^S, 1, 7-yoi^-^^ny^-5-y7i/S, 1, 7-^^^->'^ny^-6-y/^s, 1, 7- 
^m^-v^ny^-8-y/vs, 1, 7-y^-^y^ny^-9-^/^, 1, 7-y^^-y^ny 
y-io-y/v^, 1, 8-yji^y^ny^-2-y^s^ 1, 8-7xt77nU7-3-^y 

1, 8-7xt^n!Jy-4-^;VS, 1, S^xt^nlJy-S-^S, 1, 8-y^ 

-^^nyv-6-y/i^ i, 8-y 3 i^-y^ny>'-7-^'/vS> 1, s-y^-^^ny^- 
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1, 8-7^^py^-l(W/H, 1, 9-7^^-^nU^-2-^K^ 

i, 9-7^~r>-xvy^-3-4^M, l, 9-y^.-r>^v>-4-^/vm, i, 9-y^r 

1, 9-7^^^nU^-6-^W^ N 1, 9-7^-^ny>-7- 
^S, 1, 9-^^^-^^ny^-8--f/^S, 1, 9-7it^n!Jy-10-'1'^I, 1, 
\Q-y ^-f-^^xi^-2-A 1, f/^1, 1, l0-7it 

f/VS, 1, 10-7x.^-^ny^-5-^/l^g, 2, 9-7oi^-^^nlJ^-l 
-'f/H, 2, 9-7ai^-^^nyv-3— 2, 9-7xt7^n!J7-4-^;l/S, 2, 
g-^^V^ny^-S-^/H, 2, 9--7^-f->^uV>-6-4^&, 2, 9-7if^ 
ny>-7-^|7H, 2, 9-7;n^->^ny>/-8-^7vL 2, 9-^^^^u]}>-10-^ 
/VS, 2, 2, 8-7xt7^nU7-3-^^i, 2, 8- 

7xty^D!)y-4-^^i > 2, 8-7xi^-^ny^-5-^S^ 2, 8-7xty^ny 
y-M/V'I, 2, 8-73i*7*>'^n!;>'— 7— 2, 8-7ai^>'^ny^-9->f'/>^ 
„ 2, 8-^^^ny^-lO-^/V^, 2, 7-7xt^ny^-W/V£, 2, 7-7 :x 
t^nyy-3-^;H, 2, 7-7x^^ny>--4-^/V^ 2, 7-^^^ny^- 

2, 7-^^^^^y^-6-^f/VS, 2, 7-7ai^^^ny^-8-^S, 2 

, 7-"7a:^^^ny>'-9-^/^ % 2, 7-^^^^^ny^-10--Y/VX, 1-7 j^v^ 
;H, 2-7^v>— /H, l-7iyf7^/H, 2-7x7^7^^1, 3-7^7 
^-T^/l^S, 4-7;n/^-T> ? ^/H, 2-7x/^rf^;l/ 

y/vs, 5-^-^-y-yy/i^s, 2-^-^1^77^/^, s-^^f-^T^y/vx, 3-7^ 

3-^^^/lx^ N 2-7^/^t°n— ;l-H;H, 2-^/1^ 
/V-3-^7l^, 2-^f;H^n-/W4-^I, 2-^^7l^°n— ;W5-^I, 
3-^^/l^t°n— ;M-^H, 3-7^/^t°u— /1/-2-7/H, 3-^f;Hfp-;W4 
f/l^£, 3-^/^0-/1^5-^1/1, 2— t-7^/l^fc°u— /^-4-^/^S, 3- (2- 
7x=/v7nt°/k) h°a-/Wl-^/H, 2-7^/^-1-^fVKy/VS, 4-^^-/1^-1-^ 
7Ky/H, 2-7^/^-3-^VKy/H, 4-7^/^-3-^^Ky/H, 2-t-7*^vH- 

-^vKy/n, 4-t-7 f ^/n-^^Ky/vs, 2-t-7^/^3-^vKy/^, 4-t-7^ 
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[0044] W&h^<feMWWk(Dfc^Wcl~50<D%/Utf^y/Vmtt-COOZbm£frl, Z(D 
^y/f;H, t-^f;H, n-^^/H, n-^^^S, n-^y^vUK. 



n-t^f/Vl, tKn^^f^S, l-tKn^^xf;i/£, 2-tKn= 3 r> / ^^/^> 

1, 2-v J tKn=3rv^^/l^ 1, 3-i/tFn^rWyynt° 
/P-S, 2, 3-^V^iy-t-y^;V^ l, 2, 3-MJtKndr->^°nt°/^S, ^nn^f 

l-^noxf;i/S, 2-^npxf/H, 2-:?n n>fy y^yl^g, 1, 
xf;H, l, 3—yyppryyy°ntVH, 2, 3-^^PP-t-yf/H, 1, 2, 3-hU 
^na^ntVH, ^n^f/i'S, 2-70^x^-/1/1, 2-7'p 

^y^^/l^S, 1, 2-^n ; exf;H > l, S-S^n^y^ntf^S, 2, 3-v 5 
yp^-t-y'f/H, l, 2, 3-hy:/n^y p nt7^g, a— K^^WS, 1-a-Kxf- 
^S, 2-3-Kxf;vS, 2-3— K^yy^/i^S, 1, 2-^a-Kxf;H, 1, 3-v 5 
3— hVy^n^/H^ 2, 3-^3— Y-t-y^;vm, 1, 2, 3-h!J3— hVnfcVi^ T 

^yy^/H, i-T^yxf;n, 2-r^yxf/vs> 2-r^yyyy^y^ 1, 2-y 5 
r^yxf/vs, 1, 3— ^y^y^yyntv^s, 2, 3-yr^y-t-^f;H, 1, 2, 3 
-MJT^y^ntwx, yryy^yvx, l-^ryxf/n, 2-yryxf/H, 2-y 
Ty^yy^/v^ 1, 2-v ? -y7yxf/n N i, 3-^^7/^yyptvn, 2, 3-v 5 

y/y-t-yf/H, l, 2, 3-MJyTy:7 0 nfcV^K, xbn^f/i/S, i-^hnrc^/p 
g N 2-nhnxf;^ x 2-^hn^y^f/H, 1, 1, 
T=ryyy°nt c '/H, 2, 3—yxibn-t-y^/H, 1, 2, 3-hy~hny°nt7^l^$3p 



[0045] ei^XttMg^»^^y/H(DMtbT«, 2-y^/i^-i-tfxvH, 2, 2—yy 

zn^/^-l-tfxvH, 1, 2, 2-MJym— A—l-tf— )V%&1£2&f hfh%> 0 

[0046] /Nn^vi^f^Ltii, mm. Bymw^mfbnz> 0 

[0047] ftl^2(7)B#, lflilWAr'^^^IWlC-e^m^oTV^T^^V^ 
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[0048] 5£ ( l ) -vmt>£tiZ4k&m<DM f fcM&&. T fcm-To 
Wb2] 
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[0049] mytmi^ytm^^v—^htvmnu m^m^±^^t^x^ 

Wk3] 




(2) 



[0050] gm^b<«MSm(D^^ic6-50©^ : #^S(DM^LT«, ^^/Vg, 1- 
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^-T^hV/^M, 3-y^i~>hV^&, 4-~7^-t>hV/^M, 9-7 

^.i-^hV/^M, l-^ry^^/vm, 2-y-y^^vm, 9-t7^t=/H, 1-tV 



^— /l/-2-^7t^ N m-^-7x^/^-4-^/VS, m-7— 7m— /I/-3— f/^X 
, m-7— 7m— /^-2-^/l^g, o-MJ/l^S, m-MJ/l/g, p-MJ/Hs, p-t-7*^VK7 
m— /^£ N p-(2-7m— /K7°nt7V)7m— /VS N 3-^/^-2-^7^/^g, 4-^^ 
;l^l-t7f/H, 4'-^/Mf7m— /W/l^> 4"-t- 

79W-p-7— 7m— /P-4-^7l^ N 2-7/l^l^/VX, 9, 9—^^/^-2-7/1^- 
3-7/1^^7^— /^g^S^f^^ 

[0051] £?^ix«:7m— /^s> l— ry^u^ 2--yy^-;vm, 9-7m^-7MJ/^, i--r 

77-fe— /l/£, 2-~}-y?-£=-/UM;, 9--f-y?~£^/VM, l-tV^;l/S, 2-tV— /P 
g % 4-fcV— /l^> 2-t"7m— /W/^, 3-lf7m— /W/VK, 4-tf7m— /W/^S 
% o-hV/^M, m-bV/^M, p-MJ/l^ p-t-7^/V7m~/VS> 2-7/1^1^-/1^ 
, 9, 9-^f;W2-7/^^^^S, 3-7/W-97-r— /i^^s^f hti&c 
[0052] fi^tX«ilS^(^^^y/VS©MtbT«, 2-7x^;Wl-i;^;l/S, 2, 2-v>7 

m— /v-i-tr— /v^ l, 2, 2-by7m— /w-i-fc /i^S^^f ibfrb& 0 

[0053] pfcl~4(DmWC?&Z>o 

[0054] xt(2)-C*^^tL5{^^»^f*^^T^^i-o 



MM 
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Q QQP 

doo5 

[0055] (4)lE?L#^ji 

, JEltiD^mS.^, 10 4 ~10 6 V/cm©mif^P;(jPB#^ N 10" 4 cmVv-#^±-e^ 



WO 2005/086538 



30 



PCT/JP2005/000862 



[0056] jEim&m^f&'tzttnkL.xi^ ytm^um^^^xiEjKDmMmmum-t 

[0057] McfcWkL'Xn, hVTy*—/]/Mmfo(%:mm$3, 112, 197#K#W#^#flg), 

15, 402#BJUNB*s |H^3, 820, 989-^*0#, |^3, 542, 544#5|iftB#^ # 
<&Bg45-555-^#, 1^51-10983-^-^^ #PBBS51-93224-i§-<k#U ^55-17 
105-^&#, |H56-4148-§-^#, ^55-108667^-4^ 1^55-156953-^-2^ 

%3, 180, 729-^IS#, I^H4, 278, 746#K*fflS, «Rf|BB855-88064#2tfR 
, 11155-88065^-^$^ |H49-105537-^<^# > |H 55-51086^-^^, ^56-80 
051-^£^ N [^56-88141-^-^1, ^57-45545-^$^ [^54-1 12637-^# 
, |Wl55-74546^^#^) % ^^W^T^^M^f* (^H#TO3, 615, 40 
4-^», #^BS51-10105-^-^, [SJ46-3712^$B, ^47-25336^ 
#HBBg54-53435-^$& % fi?] 54-1 105 36-5§-£^, 1^54-1 19925-^-^$R^ 
#J§K Ty— /V-T^^fl^C^H^fF^S, 567, 45O^§-0j!£ffl#, |^^3, 180, 70 

3^-mmm, m%$3, 240, 597^-^0*. 1^3, 658, 520^-^0*. m$&4, 23 

2, 103-^7^*, m$54, 175, 961-^|ffl», IH^4, 012, 376-^M*\ 
BS49-35702-^-^#, ^39-27577-^^!$, #HSBS55-144250^§-4^!$, ^]56- 
119132-8-^, 11156-22437^16, fit^l, 110, 518W!#H#^#fl& 
),T^7«m^^^fl^(^IS#fF^3 ) 526, 501#K#W#^s#fl8)^^i/ 
-^ff^#;(^|S#fF!g3, 257, 203-^BJ^#^^|fl^^cD) , ^>J/Kr^h9 

±^mmw iwm^56-46234^mm0m) , 7/^w>^^(#wbs54-i 

10837-^^g^K tK^V^#:(*H#W^3, 717, 462^*ffl#, #P?fl 
0354-59143-^$^ ^55-52063^-4^ ^55-52064^-4^R, |W|55-4676 
0^4^ IH55-85495-^<^#, IH57-1 1350-^4^ IH 5 7-1 48 74 9 # 
M^2-311591^###^) > ^^-<^^#:(#MBS61-210363^#, 
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1-228451^-^6, |^61-14642-^£$6, |W]61-72255-^$6, [W162-47 
646-^$6, IH62-36674-^f6, ^62-10652-^$6, ^62-30255-^k$6, 
|W]60-93455-^#6, ^60-94462-^-^g, ^60-174749-^-^6, ^160-175 

o52^<&mm0M) ^>7^mmfo(Kmm$m4, 950, 95o^^#),^y-^ 

7^ (#^¥2-204996^-^6) , T^y^m^fi^f* (#M¥2-282263#^r 
[0058] JEaiSfMatt-bJfiU^b^Sr, ^tV3-f?£, 3^h£fe, LBfe 

[0059] (5)IE?L^AJi 

^^y^fb^(#WBS63-2956965^$6#f-W^c7)t>^), 

m^mrv^it^Rxf^v^rv^t^^mm^m^ 127, 412-^M, 

#[IPg53-27033-^$6, ^l54-58445-^-^$6, ^]54-149634^§-^$6, \n}54- 
64299-^$6, |W|55-79450-^f6, ^55-144250-^-^6, ^156-119132^- 
^f6, [WI6 1-295558-^-^6, |Wl61-98353-^$6, ^63-295695-^$6^# 

[0060] Wt.%m%ffim5, 061, 569-^^ffiic^tL-rv^2fSO|f^#^#^^-rt^ 

W-rs, m^l^4, 4'-»(N-(i-^^/W-N-^^/vr5y)t-v^/Ki^T 

ya^j;f^3o^- ^hM^iS^$tLfc4, 4', 4"-by^ (N-(3-^/K7m 
[0061] &tc^mMi>^V^^^k&m<Dm, pMSi, p^SiC^(D«^^iE?L& 



WO 2005/086538 32 PCT/JP2005/000862 

^titemytm^(DjEKmAxfem^-mA%:m-fz>mx»fo^x^ io~ 10 s/ c 

[0062] E?L&AJf{i-h^U^b^^, M*-f*JSC^S&*}fe, ^kVa-hffi, ^^H£, 

iE?L^AS^LT(D|lJ¥«, ^O^B^cD^-^lEljffi-rSfcfe^, 40nm- 
1000nm^-r6r<^^W^bV\ «t«90*L<«6O— 300nm, £^0^L<«1OO~ 
200nm-e&S o 

[0063] ^?L^AilfiJi^b^#^W— a^-b^i^^S— ^"e«^^tL"C^J;V^ 
o X«> tufEIE?L?±Aai^Ua(D^^^^^6IE?LaAii^jibfct^-Cfe 

[0064] (6)«^M^jl 

m^mmmi-iWcnm—wcfj-m^mmxm'simi-tn^K io 4 -io 6 v/cm©mn!. 
[0065] m^^m^^^hth^m^t^xn, s-tFn^^/y^x^^o^^^o^ 

[0066] m^nmytm^(DmxmmvfcA\ci^m^^Amti,xm^^t^x^^ 0 

[0067] — ^^^ry-z^^f^^bT^, TlBo^-c^^nsm^S^^^s^ 
Wb5] 
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N-N 

Ar 5 ~< >-Ar 6 
O 

N-N N-N 

Ar 7 — < >-Ar 8 -< 3- Ar 9 
O O 

N— N N-N 

Ar 10 -< y~ Ar 11 -0-Ar 12 — I S-Ar 13 
O O 

Kt.Ar 5 , Ar 6 , Ar 7 , Ar 9 , Ar 10 , Ar 13 f£^eagmX««$l<7)Ty-/^S£: 

^xteM^ry— ^>s^u ^ti^tim— xh^xh^^x^^xh^^) 
[0068] rrtry"/vStLt[47x^i, tr^ai^/vs, r>^— /vs, ^yi^/i^x, 

[oo69] ±mm^mmt^(DM f ^mtvx^rm(Dh(D^mf^t^x^ 0 
urn 
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[0070] rm^m^n^mmmmmmmw- 




&fi?U Ar 14 , Ar 15 «^-f tL^)^-^ttgmS^bTV^J;V^*miO-60© 

L\ L 2 (i, ^rtL^rW^, *&K&^bTl>T&J;l^^6~60<D3f^git x g 
^SSr^TbTV ^ «£V ^*m3-60C»^n^iiX«e^^bTV J; 

[0071] TfS^-C^^tL5^^«*^^f* 
H Ar— L 3 — Ar 1 6 — Ar 1 7 

^TbTV^T^J:V^^3-60(D^^nry— ^^KX«gmK^bTV^T^J:V^ 
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[0072] #P?fl^09-087616^#^$tL-rv^, TfB^^^^y^yn^y-^ 

urn 



, TU^t^v'S, /^7/^P7/V^r/Vi, /^/I'tnT/^^ T^7K 
, 7;^;V*;W^-/H, Ty-/V*;V#^;H, T/^^^/i/^/H, ry~/v 

■"^n^l^ T/l-"7^/V3£> T/l^^vl^, ^hn5£, n hny3£ x tfc/l^ 

/vtt^m, ^y^yrym, ^-M, -ry^r^— hs> f^-y7^- bs, -ry^ 

[0073] #r^¥^09-194487^^t^$^TV^TfH^T^$^b5-y7^yn^yy^ 



Q 1 Q 2 
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Wb9] 




, itf)L<(iiet©^ifi/5^6^-e©r;^;H, t/k^-x-s, ry— 

^/^^--/l^S, ^;i/77-/H, ->y/i^S, */w^^;H, Ty— /I'l, ^rni 

^y-yr/K, v-r^— hS, ^y-yr^-M, ^a-s^r**-^ ^yft^r^ 

^i-SItJte^aSSrl^l^^^^JfcV^at-Cfe?), R 5 ^I^R 8 ^^y/^c7)#^ N R 6 
[0074] ##H2000-040586-^^r#t^$nTV^TIB^:-C^^^^7^^^ 

tfbio] 
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R'° R' 

7kmm, ^m&, m^r^/m, m^v^m, r/^^ymxarv 

{tTkmm, ^mnm, -rnss, ttr^s, r/v^^mja-trv—^^y 

m<Dm&&s&&\ ) 

[0075] #B8¥l 0-088121 fc^&h/O ^T^&V^Ztl&lk&Vo 
lit 11] 



\ 



Ga- 



/ 

Q 10 

X«-0-Ga-Q :i (Q 12 ) (Q n .&tfQ 12 te, Q 9 ^U«Q 1O t|W]«0*^i- o )T^$^L 
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[0076] Wbl2] 

So ) 

[oo77] ±.m^<DmiiL^mm^mA 4 Ri^A 5 <Dm^M(DM,m^m^mif z>t, mm 

, ^Hf , 3*71(1 > 7^^0^n<^>JH^> Ff-fV^ ^/vM, 7°nt>S, zf^;vm, 
sec-y*^JVM, tert-^^VVli, ^^vl^, ^df^/I/I, ^t^/l*^ ^^71^ 

MJ^nn^h^iXS, MJ^/^n^h^S, 2, 2, 3, 3 

-fb77^tn/njK^rv/l, 1, 1, 1, 3, 3, 3-^^f-7/V^-n-2-^°n^^^, 

„ -7^/3?*/^ p-^hn^^/^v-S> p-tert-7^/K7^/3^^ 3-7/^p7i 
^y^7;ktn7x^;H > 3-hy^/V;^n^/K7^/^^^c7)M^L 
<tt*®^OT!J— /Wt^^S, ^/l^^X, tert-^^/V-^^-S 

tdT/l/^r^ftl, ^^/l^-^S, p-^bn'T'^^/^^-^ „ ptert-7/^vK7;n 
-/VftS, 3-7^/V^-a^^^/V^^-^, ^V^/V^pt^—/^;^, 3-by^ 

hn^ N T^/X, i^^vW^/S, ^/KT^/fi, v^^-T^S 
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TvVl^, SW*^ 7W|£ N iy^/U^/U^^r^f/UM, =c^7Vj37V/< 

-^^vi^, tVx^/kS, T^h^^/v^, ^xtyHJ^S, y/i^M^/^, tV 

^/H^iDry^- try^/ws, t^v^/vs, try^^/i^, try^^/i^ 
, hyr^/i^s, -fVKy^/vs, ^yy^s, ryyv^^s, trny^/vs, ^ 

^^y^-y-yy/i^ f7)/y/H % f7^77y/i/i, ^^y^r^/y/vs> hyry 
y/vs> ^yvy/vm -o-yv^vy/^, y°^~/^#c«*itK^fc5o ^ 

[0078] (7)«^S£A« 

^LV^T/^y^JR^/Vay^K^UTtt, Li O, LiO, Na S, Na SeStmaO^ 

2 22 

kfr5 0 ^f^UV^T/^y±^^J1^7/V3^-7-^Ki:U-C«, CaCX BaCX SrO, 
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BeG\ BaS N %.TfCaSefi^lfbtl%> 0 T/ViJ]}^M<Oy^^it^kLX^ LiF\ 
NaF, KF, LiCF KCmXlNaCl^mf^t^X^o T/\s%V ±M&M<D^V 
^V{^tLttt, CaF , BaF , SrF x MgF &OTeF ^©7y{^^, ~7y\YM 

2 2 2 2 2 

[0079] S^-|ti£Ji£rfi /&^5¥^ft:£LTf3\ Ba, Ca, Si\ Yb, Al > Ga, In N Li, Na N C 
d, M g> Si, Ta, SbRZPZnfah?£&mfrbmi-£tl&'>te<th— oO^^^tf^ 

[0080] «-?S£AJgtt, TO^x»#HK-efe5'^^0^uv\ J^scfc^jgias^^s 

[0081] (8)3£7C'f£K— 

0£LV>Jl7nf£K— '^h^LTfct, Na(tt*M#C:2. 36eV), K(tt*MI&:2. 2 
8eV), Rb(it*M^C:2. 16eV)&l*Cs({fc*PB8$t:l. 95eV) ^(DT/^U^JS^ 
,Ca(tt*M^:2. 9eV),Sr(tt*M::2. 0-2. 5eVh &tfBa(tt¥M3£: 2. 5 
2eV)#(D/^y±^^S^^tf ^tLSo rtUb^/d^v-^ K, RF&l^Cs^K, J^tp 

T/^y^SOl-§.^^W^b<, Cs^A//cM^^ N Cs^Na, Cs 

[0082] (9)^tl 
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[oo83] mmn, m-^<u&mmkm&^& 0 

&MWtfkVskLX^ Li Ti O „ Li V O , Er NbO , La TiO , Sr VO , Ca CrO 

x24x24 x 3 x 3 x3 x 3 

&U?SrCrO (x=0. 2~5)fabt£ZffifrbmR&tlZ'Pft<hhlM<D&m&t4kV0 

x 3 

ffi^ifbtlZo &ft^ &MWbtk%lhlsXy A MoO (A=K, Cs, Rb, Sr, Na, Li, Ca 

x 3 

) (x = 0. 2-5),MAV O (A=K, Cs, Rb, Sr, Na, Li, Ca) (x = 0. 2—5)^ 

x 2 5 

[0085] PtffittrtL^(Z)mt»«^#^^^^y^^0^fe^j;^^!f^j^^-^6 

[0086] hffifetfilOOOQXD^T^f^LV^ £<90;£L<«:, 800G/CU £ib 

fc^lX^ 600Q/D-efe5 
fg&ntfrfcf&mtZfeWK lOnm— Um^U, «t«90*L<(i5O— 200nm 

[0087] (lO)lfefM 

r^W£LV\ 

[0088] ifew^fflv^tLSW^^L-cwij^fM^r/^^^A, wbym, m^y^- 
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[oo89] (id i^mm 

[0090] JM*^te, »Ji^M^Lfc#)|SK\ ^Jl^b^TM^bfcW^f^^fiiwffl 

V^*L5 0 *Nf#tf>M£UTfS, CdSe, CdS, ZnS, ZnSe&mfbMo 

#te0*L<J*l— 10nm-Cfc5o 
[0091] (12)^JSg 

If j¥«#^$lJ|3Sfi^V^S s o. £<90£L<«:lnm— 15 

[0092] a3)mmELm*<DftMw 

mm^mmnm^ft&mm&i n m^r, $mxra:io~2oonm<D$£H©flii 
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bm. ***bm. LBmw(oxmmfc£V)ft?^b&-t:%z>tK mmt^mmhti^-r 

ftStf*, -^^^*MM50-450°C > ^SlO" 7 -10" s torr, H#3tg0. 01 
— SOnm/ifcK 300°C, JgJ?5nm— 5 m m<£$6HT?5SH3!^~5;i 

[0093] Ji^lS3feJiSrf9:»tS^^JS<Z>^J5«>, 0rM<DW$§3§ftWI-£rffl 

[oo94] ^^r(D^^s_h^iE?L^Aji^^5 0 ttibmm, mytmtmm, mwftm 

[0095] ^(DjEJimAm^±Kmm%mnm~^nrnftmi-% 0 ^ifcKSteEl* 

, -^^S«^500-1000°C, Jf^Sl0~ 7 ~10~ 3 torr, ||I|0. 01-50 
nm/#\ »t«Jg-50-300 o C, IWlmn~20nm©*Bffl^l:®&*t-5r£tf5 

[0096] mmfe&mfabm)&&tLZ>'b<DX\ mmm, ^^v>^m^^t^-v^ 0 l 

[0097] j^wr, *^P^HWi£OtiELiK*fe^ Stg-hlzUgfffi/lt^fl&iS 
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500°C, MQJMlO~ 7 — 10 3 tori\ j|MSF3£gO. 01 — 50nm/fj\ 
?ajt-50-300°C, Mlnm— 2OnmCOf5H-e®l:51^-r5r^^0^LV^ o 

[0098] ft, rtl/*-ClB*feUT#^fl»EL3Sl^<7)f^»lfi, — \e\<DM&\%X— HLT&ffi 

ffi, M£, n— /v=t— h^o^&idis^o^fe-e^-rs^^is-e 

[0099] »BJ»^EL*^-(D^fflji(Z)IIfftt#^^J|3S^tb^V^S N — ^flUJf^iSf: 

t>3&*StfSJg<fc5fc:«>, affitnm^f)l/i m©$6IS^0*UV\ 
[oioo] HJSMi 

25mm X 75mm X 1 . lmmff (D^f (i?^^^iy?ttM) &W7v\?J>VT 

[oioi] ^#^o^f^S«^K^*^»(DS|g^/^-{^#b, SC^SfcgfSSrt 
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[0102] m^(Dm^mmm±Kmm40nm(Drm(Dui^mm^mvtc o mm^myt 

[0103] ^^r<Z)^7 I £jlii^|fj¥20nm(DN, N, N\ N'-^h^ (4-t"Voi— /V) -v?T 57 

[0104] ^^^roZETLfm^S-b^TBDBt^'fb^y^^V^^^b/Co ^5f(Di£^J3: 
TBDB60nm^U ^^b^y^^V^#bfcg^3nm^cII$^5^#?iSi;b 

[0105] m^(DiEiL8iAm±^ ^m^vy^^mmnm^—h^m^^xmmu 5n 

[0106] ~(DmmELm^l0mA/cm 2 ffiT'b^^^t£mj±b, WMMStl, OOOnit^ 
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[0107] [>fkl3] 




A 1 q 

[0108] mmm 

z<DmmELm?fciomA/ cm 2 ffii-tzfc&mtemjzk. ®mnmi, ooonita* 

[0109] VcMtMi 
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Z<D&mEL^¥folOmA/cm*ffiTk%\Z>&Wd:MJ£k, OOOnitT^ 
[0110] [*1] 





Sglbmff (@10mA/cm 2 ) 


¥mm& (LO=1.000nit) 




5.8 V 


6,200 h 


nmm2 


6.1 V 


5,800 h 




7.1 V 


4,300 h 



[oin] 

25mm X 75mm X 1. lmmJ¥(DAg (MJ¥20nm) <tITO(MJ¥l30nm)f|*Sitt£ 

[0112] ^#(D«ti##^f^K«sr, M^mmmn<Dmm*^—fcmmu nm\ 
[0113] s-r, mmmm^^mm^nx^^iMcomn^ mm^m.o^\^x, m^-m 

AMblsX, Alq^Li£r N ^fh^tlMMMMO. lnm/sec, 0. Olnm/secfC, If 
J¥20nm^J$JBlUfc 0 

[0114] r^glii^ MMt&^O. 2nm/secT\ HJ?40nm(D^h(Hl)^*L^llL 
fc 0 liTO^^^LT, Mm&mO. Olnm/sec^ K-/^KD1) 

[0115] £fb^ N ^*3SS0. lnm/sect\ If J¥20nm(DN, N, N', N'-^b^ (4-t7x 
[0116] rcDTBDBjf ##3SS0. lnm/sec-C, IIff60nm(7)N, N'-«(N, N' 
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^/V(TPD232)m&J&mJta ~OTPD232flH«: N IE?L££ AS h1,XWM&i~Z>o 
[0117] TPD232JSE©^JK^ttT, r<DTPD232lf|_h^ MoO SrH* 5SS0. 02nm 

3 

[0118] ITO^^V^-Trig^jMO. 4nm/stt, IJ?100nm|uMbfc o 

/cm z ~CmMVtc 0 %<D$g^ ffiW}M&4. 5V, lOcd/A, CIEx, y= (0. 16, 0. 
26)Xhotc 0 

[0119] ^m^fi, ^^r^T5v<z)«i±^ii-T, ^rcD^(Dm?t{(:^sij^ufc 0 
fpffi^^2^^-r 0 

[0120] itm^\2 

HJfeM3^*3V^T, MoO Au^r^^^^O. 05nm/secTlf J¥5nm 

3 

UJWttfgtt, »mji7V, 6. Ocd/A N CIEx, y= (0. 16, 0. 25)"efcofc 0 JJ 
-^tifil X 10" 6 A/cm 2 t&o^ 0 1000hr-t?$5ofc 0 

[0121] mn&wu 

^JSM3^*5V>T, MoO cD|g;f fJU^ MgiAg^fflUT, ^f^etLlg^jMl 

3 

. 5nm/sec, 0. lnmXsecX^M^'i'^tKX^, JUffl. SnmcDjf^^cbfc 

Mttf£«, «mj£5V, llcd/A, CIEx, y= (0. 15, 0. 26)t?fcofc 0 y — 
^m^«5X10~ 9 A/cm 2 l?foo/c 0 ¥M#^rJ^, 2000hr-C&o/c 0 
[0122] HJSM5 

#«Bfrt-, ^«Al£^#jgJtO. 8nm/sed;iT^#£^M#&100nm£U 
^ CsSt^MoO (x = 2— 3)£r N -tft-^JlJ^i&ltO. Olnm/sec, 0. lnm/sec 
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mmms±4. sv, iicd/A, ciex, y = (o. i6, o. 26)-efeo^ e y 

[0123] [^2] 





lmA/cm 2 -eoHHib 


mm&z, ooonit 


(A/cm 2 ) 


HE 

(V) 


L/J 
(cd/A) 


CIEx, y 


(h) 




4. 5 


10 


0. 16, 0. 26 


2000 


2X10 -9 




7 


6. 0 


0. 16, 0. 25 


1000 


1 x io~ e 




5 


11 


0. 15, 0. 26 


2000 


5 x 10 -9 


mmm5 


4. 5 


11 


0. 16, 0. 26 


2000 


3 X 10~ 9 



[0124] ^K©fiELifS^flELt/^ittt, K^fX^IiffiWf^T'^ 
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[3] Wim&mmtvotK &mmmm-i3m<D&m<Dmk&x*h&m&mi^mm 
M mm&mmitmK mt^vzfT^ mt^^^s mt^-y^^ mt^yv 

[5] MfBlEa&AJi^JS^WO. 01 -50atm%^fl5ff 3^111 fcfBiSc(D# 

[6] ffjfElE?L&AJlifufE»^^ &mm&mirbftT^Zn#T£lK15M<DG 
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